Abstract. We prove that the elements of any standard basis of I n , where I is an ideal of a Noetherian local ring and n is a positive integer, have order bounded by a linear function in n. We deduce from this that the elements of any standard basis of I n in the sense of Grauert-Hironaka, where I is an ideal of the ring of power series, have order bounded by a polynomial function in n.
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Abstract. We prove that the elements of any standard basis of I n , where I is an ideal of a Noetherian local ring and n is a positive integer, have order bounded by a linear function in n. We deduce from this that the elements of any standard basis of I n in the sense of Grauert-Hironaka, where I is an ideal of the ring of power series, have order bounded by a polynomial function in n.
The aim of this paper is to study the growth of the orders of the elements of a standard basis of I n , where I is an ideal of a Noetherian local ring. Here we show that the maximal order of an element of a standard basis of I n is bounded by a linear function in n. For this we prove a linear version of the strong Artin-Rees lemma for ideals in a Noetherian ring. The main result of this paper is Theorem 3.
First we prove the following proposition inspired by Corollary 3. 
Proof. Let B := A/J. By Theorem 3.4 of [5] , there exists λ such that for any m ≥ 1, there exists an irredundant primary decomposition
for any n ≥ λm. Thus, for any n ≥ λm,
Hence, by Remark 2 (1) of [4] and Theorem 2 of [4] , we get the result.
Using the extended Rees algebra of a to reduce to the principal case (as done in [5] ), we prove the following corollary: GUILLAUME ROND Corollary 2. Let A be a Noetherian ring and let I, J and a be ideals of A. Then there exists λ ≥ 0 such that
. Then t −n B ∩ A = a n . By Proposition 1, there exists λ ≥ 1 such that for any n, m ∈ N, n ≥ λm,
We have 
. Nevertheless we have the following theorem whose proof is inspired by the link made in [1] between the Artin-Rees lemma and the orders of the elements of a standard basis, with respect to a monomial order, of an ideal in the ring of formal power series over a field (see also [6] ). (A, m) . Then there exists an integer λ ≥ 0 such that for any integer n ≥ 0 and any minimal standard basis
Theorem 3. Let I be an ideal of a Noetherian local ring
f 1 , ..., f p n of I n we have ord(f i ) ≤ λn for 1 ≤ i ≤ p n .
Proof. The canonical morphism A −→ A is injective and G(A/I) = G( A/I).
Thus we may assume that A is complete. Then A is of the form B/J, where B is a regular local ring and J is an ideal of B. Hence we may assume that A is a regular local ring, I and J are ideals of A, and we need to prove that there exists λ ≥ 0 such that for any minimal standard basis
Let us assume that I + J = (0). Let n ∈ N * and let
. Let us denote by r i the integer ord(f i ), 1 ≤ i ≤ p n , and let us assume that r 1 ≤ r 2 ≤ · · · ≤ r p n . Let λ ≥ 0 satisfy Corollary 2 with a = m. Let q ≥ 0 such that r i ≤ λn for i ≤ q and r i > λn for i > q. It is enough to show that q = p n . Let us assume that q < p n . If q = 0, then 
